ABSTRACT: The call for evidence-based policy within the environmental sector is a positive one. However communicators at the science-policy interface may need to strike a balance between staying true to scientific processes and ensuring impacts on policy-making. By analyzing interviews with those involved in a European science communication project, the study provides insight on the nature of these dilemmas and general recommendations on ethical practice.
INTRODUCTION

Evidence-based Policy: Theory and Reality
Although the concept of evidence-based policy (EBP) has existed for some time (Banks, 2009 , Shaxon, Harrison, & Morgan, 2009 ) the term's usage has escalated in recent decades. Originally developed in the health sector, EBP has been gaining currency in a range of policy sectors (Bielak, Campbell, Pope, Schaefer, & Shaxson, 2008; Solesbury, 2001 ) and environmental policy-makers are keen advocates. Perhaps due to the global nature of environmental issues, this is apparent at an international level, for example the publication of the Intergovernmental Panel on Climate Change (IPCC) reports and the more recent establishment of the Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) to assess the state and causes of ecosystem change (Larigauderie & Mooney, 2010) . There is growing consensus that solving global environmental problems requires coordinated international research that is well-resourced and places equal value on social and natural sciences (Perrings, Duraiappah, Larigauderie, & Mooney, 2011) .
Stripped down to its basic form, EBP makes practical and ethical sense (Likens, 2010) , allowing scientific research to provide an objective, valid and reliable knowledge base on which policy can be formed (Funtowicz, 2006) and helping scientists and policy makers to fulfill their responsibilities of acting for the public good. However, in reality there are several issues that compromise the relationship between evidence and policy and limit its effective application. These include uncertainty around research findings (Wardekker, van der Sluijs, Janssen, Kloprogge, & Petersen, 2008) , differences between the language of science and policy (Weichselgartner & Kasperson, 2010) , the prioritising of social and economic considerations over scientific evidence (Bielak et al., 2008; JRC & AAAS, 2010) and disincentives for the 46 academic community to communicate to policy-makers (Holmes & Clark, 2008; Weichselgartner & Kasperson, 2010) .
It has been suggested that the practice of EBP has not caught up with its guidelines (Holmes & Clark, 2008) . Some have proposed that the term may be adopted as "convenient shorthand" (Wyatt, 2002, p. 22) . Nutley (2003) suggests that "evidence-aware" or "evidenceinformed" may be more realistic descriptions than "evidence-based" (p. 3). There are also concerns about the use of science in policy. Scientists have an ethical commitment to truthtelling and accuracy (Nisbet, 2009 ) but the process of communication can lay research open to interpretations that are out-of-context and may not adequately represent the findings of the research.
Responsibility for EBP
So who is responsible for firstly ensuring EBP is not used as a rubber-stamp, and secondly that research is not misinterpreted or misused to support a policy decision? The question is problematic to answer. It is difficult to say whether the responsibility lies more with the scientific community to communicate effectively or with the policy community to interpret correctly, but it is interesting to note in the JRC & AAAS (2010) report that policy-makers have many more expectations from science than scientists do from policy. Shaxon (2009) makes the valuable point that all policies are based on evidence but the question is whether the processes of sourcing and using the evidence are as robust as the evidence itself, i.e., it is how the evidence is applied by policy-makers that is important. Bielak et al. (2008) discuss the balance between "science push" and "policy pull" and the need for developments from both sides (p. 201), while Stone (2002) talks about supply-side and demand-led routes to bridging research and policy.
There will be continuing debate as to whether it is the responsibility of the policy community to hear the science or the responsibility of the scientific community to make itself heard. What is clear is that communication is central in ensuring EBP lives up to its claims and science communicators or knowledge brokers have an important role to play at the sciencepolicy interface (Holmes & Clark, 2008; JRC & AAAS, 2010) . Holmes & Clark (2008) propose that the role of knowledge brokers includes describing policy implications of research findings, facilitating the development of researchable questions to meet policy needs and providing an up-to-date balanced overview and synthesis of what is known, and what are the key uncertainties, in relation to a policy issue. Thus brokering knowledge means far more than simply moving knowledge. As Meyer (2010) proposes, it means transforming or translating knowledge and Law (2002) suggests that, although this involves retaining knowledge it also "loses something" in terms of "whatever is not carried over" (p. 99). Policy-makers tend to seek jargon-free, factual, concise summaries often with some form of cost-benefit analysis and a clear level of certainty (JRC & AAAS, 2010; Likens, 2010; Weichselgartner & Kasperson, 2010) . As such the "something lost" that Law (2002) refers to could include details of methods, statistical analysis, measures of uncertainty and information on caveats, as well as more generally the precision of scientific language. This means that knowledge brokers bear the responsibility for translation in terms of what knowledge is gained and what is lost in the process.
The Role of Science Communicators / Knowledge Brokers
Taking on the responsibility of communication at the science-policy interface has many aspects of accountability (Bielak et al., 2008) . There is a need to consider a range of sometimes conflicting and/or competing needs and values in a balanced and ethical way. The challenges of environmental research raise their own debates around accountability for action since it is often multidisciplinary, cross-sectoral (Juntti, Russel, & Turnpenny, 2009 ), multi-scale (Perrings et al., 2011) and uses indicators that translate environmental value to economic value (Juntti et al., 2009; Likens, 2010) which brings its own ethical debate in terms of placing a price on the environment. At an international level these responsibilities can become more complex and there is a need for careful analysis and understanding of how scientists can effectively and ethically engage with the public and policy-makers (Nisbet, 2013) .
Aims of the Study
The study explores the ethical responsibility to effectively communicate environmental research to policy-makers in the context of a European science communication project.
Taking an action research approach, the study was initiated to support further development of the project, but also to explore the process of bridging science and policy, while maintaining responsibility to communicate scientifically. Previous exploratory research in this area (Davenport, Quick, Kilfoyle, & Weitkamp, 2009 ) has found that discussion at a general level can prove too conceptual while using real live environmental policy topics can generate a more insightful analysis (Likens, 2010; Perrings et al., 2011; Sharman & Holmes, 2010; Shaxson, 2009) .
Topics that were targets for communication in the project included biodiversity, plastic waste, green infrastructure, soil sealing and offshore exploration. The study did not aim to compare data on the different environmental topics but to use the subject matter to generate discussion and provide examples of possible ethical dilemmas involved in communicating science to policy-makers.
METHOD
The research uses the science communication project as a platform to conduct in-depth, semistructured interviews with scientists, European policy-makers and science communicators that have been involved with the project (n = 16). Policy-makers were all at the level of influencing and drafting policy but not policy deciders or politicians. All the researchers interviewed had experience working with policy-makers at international levels and many had sat on steering and working groups. Science communicators were from consultancies or knowledge brokering organizations.
Participants were asked about the use of research in policy-making, the qualities that make research valuable to policy and possible issues around evidence-based policy. The data were analyzed using a grounded theory method. This is appropriate for exploratory research in practice-orientated studies where little is known and the goal is to discover theory through the analysis of data (Glaser, 1978) . It is acknowledged that the researcher works on the science communication project. By using the grounded theory method and constant comparative techniques, the researcher aimed to stay close to the data and remain open in the analysis (Birks & Mills, 2011) .
ROLES AND RESPONSBILITIES
All participants acknowledged that, within their respective communities, there was a variation in the importance placed on working at the science-policy interface. However, the research revealed a general agreement on the respective roles of researchers and policy-makers in the development of evidence-based policy. In very basic terms, researchers are responsible for providing information and knowledge, while policy-makers are responsible for acting on this information and making decisions. This includes considering the limits of the information and the potential risk involved.
If I can tell my story in a reasonable way, it's a policy responsibility on how to deal with that. (Researcher) Both policy-makers and researchers implied that science shouldn't be "dumbed down" or too simplified and, to a certain extent, it was the policy institution's responsibility to organize itself and employ staff able to apply scientific research to policy. However, there was also an understanding that science should be digestible, relevant and provide an indication of its importance and certainty. There was a clear acknowledgement of the value of individuals or organizations that communicate scientific research to policy-makers. Several labels were assigned to this role including translator, interpreter, intermediary, in-between person and communicator. The range indicates the various levels at which science communicators work, both in adapting the research to appeal to policy-makers and in facilitating dialogue. Throughout this study the role will be referred to as "communicator."
It always makes sense if you have a person within the project who can do this kind of facilitation or transmission but it's better when you as a scientist can really work as a scientist and then you talk to the person who's able to translate it to make it easier to understand and more accessible and this person also speaks to the other side. (Researcher)
POLICY-MAKERS' NEEDS AND USES OF SCIENTIFIC RESEARCH
Stages of Policy-making
Policy-makers appear to use research at several stages of policy-making from informing new policy (e.g., green papers, communications etc.) to supporting the implementation of existing policy (e.g., technical guidelines for EU nations or member states). To some extent this agrees with the European Environmental Agency's (EEA) framework of research in the policy cycle (see Fig. 1 ). There was agreement of the importance of research in the implementation phase of policy, particularly in terms of supporting member states to implement EU policy. However, unlike the EEA framework, the responses in this study suggest that research is rarely used in the "issue identification" stage of the policy cycle.
When we draft a communication, when we elaborate it, we always have quantitative data to support it but in fact we know before what we will do. It can happen that we change our mind-that is possible-but it's not the norm. Very often we use the quantitative data only to confirm what we think. (Policy-maker)
Policy-makers report using research to raise awareness and trigger stakeholder consultation but this is more to prioritize a policy area or to obtain feedback on a proposed new policy rather than put it on the agenda.
Making a Case: Confirming vs. Informing
Often policy-makers talked about using research to "make a case," "provide an argument" or "provide a scientific underpinning" to their work. The case can be made to senior officials, other policy departments, national governments and a range of stakeholders. This again suggests that research tends to be used after issue identification and begs the question of whether science is used to inform policy choice or support existing policy. Policy-makers also mentioned using research to check the coherence of policy and to "avoid mistakes," particularly with respect to possible rebound effects in attempts to promote sustainable behavior. This is reflected in part by the views of some researchers who see science as performing a watchdog role over policy. As one interviewee said, science should have "a permanent control on how policy is doing its job."
Basic vs. Applied Research
Many policy-makers acknowledged the value of "basic" or "pure" research but also admitted that they rarely had the time to apply critical thinking to use this research in policy-making. When policy-makers want research to answer a question or fill a knowledge gap they tend to commission it from a research institute or consultancy. The implications of this in terms of the independence of the research and the ethical tension between obtaining funding and remaining objective will be explored in section 7.3.
It is a philosophical issue-is that science anymore? They (policy-makers) need information packages that they can use for solving their particular political tasks or to meet their targets that they have agreed upon. (Consultant)
QUALITIES OF GOOD SCIENCE COMMUNICATION
Overall it appears policy-makers expect a lot from science. As one policy-maker said, they want "a digestible but exhaustive and complete and accurate holistic picture, concerning a specific policy question. . . . And it needs to be objective." Policy-makers want research to be accurate and robust. They want to know it uses proven methods and that the findings are not isolated. However they don't want the methodological detail or the background research. They want to know that environmental impact or environmental status has been studied using a series of detailed indicators, but they tend to want only one overarching indicator to represent the results.
Quantitative data are highly valued, particularly efficiency measures, costs and benefits and figures that relate to targets. Respondents report that quantitative data help to make a better case. However they also appreciate data that is brought to life through relevant case studies and practical examples. Often they referred to wanting "the bigger picture" which can be difficult when academia's tendency is to specialize.
The policy-makers expressed that they value research that presents choices. This suggests that although the final decision is the responsibility of policy-makers (usually at a higher level) there is some onus on researchers or communicators to aid that decision by providing an analysis of choices or scenarios.
Across the board policy-makers want research that can be understood and applied in a short amount of time. Unclear communication can produce frustration, which can lead to research being ignored.
In the case of commissioned research both policy-makers and researchers highlighted the importance of continuous dialogue right from the beginning of the project. This includes getting the right research question.
You are often asked by policy-makers-tell me how I should do it, tell me how big this area should be, how much land we should protect. And that's not a type of question you should answer as a researcher because you are always talking about implicit values if you give an answer. So you have to say that yes you have an answer but it depends on the aspiration level, the amount of money or the amount of whatever they want to invest in it. So it is a decision you have to make in cooperation, in co-production, in dialogue. (Researcher) 6. MAKING RESEARCH RELEVANT Scientists and communicators use several techniques to make research relevant to policy. Below are some examples that were discussed in depth by the participants.
Setting Targets
Setting targets is an important part of EU policy and, where possible, member states are encouraged to set their own evidence-based targets. Scientific research can inform the choice of indicators to measure environmental status or impact and the level at which targets should be set. However choosing one indicator over another can overlook certain aspects.
The language that is used for funding calls is linked into carbon footprints because this is where the discussion has gone around Climate Change. There are interesting issues around whether the carbon footprint is the best means of judging progress towards sustainability. Water footprints and waste footprints are also important and carbon is not the only test. (Researcher) When involved in target-setting, ethical decisions must be made about choosing the most representative but practical indicator and setting a target that is feasible but not too achievable. A good example was the setting of targets on marine litter. Much work has been done on this by the OSPAR (Oslo Paris Convention for the protection of the marine environment of the North-East Atlantic) Commission, which is a multi-government organization. They decided to set targets on the basis of the weight of plastic objects found in the stomach of a North Atlantic seabird (the fulmar).
From what we knew we could say the target that was phrased by OSPAR was absolutely impossible so maybe it would reflect the good environmental status they were after but the initial tentative target would be at a level that you do not see in just about the cleanest area in the globe. So that would become frustrating for policy-makers if they set themselves a target that they cannot reach so we have adapted that-based on our research-to what is now seen in the cleaner areas of the North Atlantic. And we can offer policy-makers a choice-well you can aim for the situation similar to that in the clean Arctic or relatively clean Arctic locations. (Researcher) In this case scientists made the ethical decision to set a feasible target rather than one that might, in theory, seem to protect the environment to a greater extent. However there is a fine balance as policy-makers can "try to escape from the problem by setting targets they will always reach" (Researcher). This is reflected in work done by Jänicke (2011) on targets for reduction in greenhouse gases, which shows that countries with higher targets tend to surpass them.
Policy Relevant Concepts
Using concepts that make sense to policy-makers is important but there was discussion about the responsibility of ensuring that certain terms are understood in their correct sense. As one policy-maker said with respect to green infrastructure, "Nobody challenges it but who can give a definition of what it is. How can we come to this point where nobody thinks they need a definition anymore and thinks he understands what it is." Communicators should not assume that everyone has the same comprehension of a concept but must take responsibility to ensure this is the case. However a balance must be struck between ensuring a common understanding but not delaying necessary action by debating definitions.
I've been at meetings where we we've spent a whole day with policy-makers trying to define what harm is, partially because the policy-makers don't want to go home and report that they've got to do something that might cost their department. (Researcher) In a similar vein, terms can be reframed to make more sense or seem more meaningful in a certain context. For example the term "landscape services" has been proposed as an alternative to "ecosystem services" for local policy-makers because it exchanges the scientific discourse of biology and ecology with a more meaningful social description. Another example is the language of resilience replacing the language of sustainability in the current economic context because, as one researcher said, "the language of sustainability sounds a bit luxurious in these times."
There is clearly a need for researchers and communicators to connect to the social and economic contexts and perhaps their role should include deciding on a common language and the correct phrasing. However when this shift in phrasing has unforeseen consequences due to misinterpretation, such as creating resilient towns with no sense of community, there is a need for ethical guidance when adopting new terms and language.
Digital Tools and Offering Choices
Researchers and communicators apply a number of computer-based tools, which are often in the form of modelling techniques and decision support systems (DSS). For example one of the participants in this study worked on a DSS that provided a downloadable computer tool to enable planners to see the impact of land use change in peri-urban areas in order to inform their decisions.
These tools are highly valued, but some researchers suggest "good" and "bad" versions exist, and it can be difficult for policy-makers to distinguish between them. There was a sense that occasionally DSSs are developed as a token gesture and do not always integrate the data correctly or include the details to make them relevant. This suggests that if researchers and communicators are aiming to make research relevant to policy they have an ethical responsibility to do so whole-heartedly and with an understanding of the policy process.
Many scientists make Decision Support System (DSS) because they have to and it is part of the call to make science applicable but in the majority of the papers incorporating a DSS it is not explicit as to the type of decisions that are being made and by whom. So it's totally unclear for which decision maker the DSS is being developed, what sort of decision will have to be made and in what political context. That sort of scientist does not understand how decisions in the real world are being made and that they are always part of a bigger problem. . . . So if you only work on a very small piece of the problem then the policy-maker will not recognize it as relevant unless you explain how this little piece can throw light on the decision making. (Researcher) As mentioned in the previous section, policy-makers value research that evaluates choices or alternatives. One of the advantages of models is their flexibility and ability to consider different options or scenarios. However this means they are susceptible to being used to support policy options that are already in development or to remodel according to pre-decided policy.
So what we've had to do to get our message across is literally visually re-do all the modeling only with (existing policy proposals) in them so we can physically show them. So we linked it to the policy and re-ran the models. (Researcher) Pielke (2007) suggests scientists adopt either of two roles: honest broker or issue advocate. The former "places scientific understandings in the context of a smorgasbord of policy options" (p. 17) and openly acknowledges that science alone cannot provide the solutions, whereas the issue advocate provides scientific advice and input on a narrow set of predetermined policy options. It is worth keeping in mind these roles when trying to work ethically with policymakers on choices and options.
ETHICAL CONSIDERATIONS OF COMMUNICATING SCIENCE TO POLICY-MAKERS
Limitations of Research.
Both policy-makers and researchers called for scientific honesty about the limits of research. This was particularly flagged up with respect to models. These were referred to as "black boxes" and there was a sense of mistrust from policy-makers because they do not understand the processes "within the black box." This mistrust can worsen if policy-makers discover the findings of these models are limited by data and methods. The communication of modeling results often involves an ethical decision between stripping away the heavy methodological detail and still conveying the limits (and the potential) of the model.
All models have a lot of limitations and potentials which are very much dependent on the data feeding into these models but when these models are presented to policy-makers, who only see for example a map coming out of these models, it needs to be very clearly said what this map does say and what it can't say and what the model can deliver and what it can't. This is often forgotten and this is when the policy-makers say "well if it can't say this which I thought it can then it is completely useless." So seeing the potential becoming cited then becoming limited and then it becomes this deception and dismissing the whole thing. And this is the typical chain we see sometimes. (Policymaker)
Uncertainty
The inevitability of uncertainty in scientific research and the need for its communication was recognised by all participants. There was a call to find more effective ways of communicating uncertainty. As one researcher said "very often we're uncertain as to how uncertain we are on these things."
Participants identified a number of potential ethical dilemmas around the issue of uncertainty. One of the most cited dilemmas is deciding whether to clearly communicate uncertainty and run the risk that results will be dismissed, or to bury uncertainty in the annexes or methodological detail where it may not be picked up. There was mention that policy-makers have a stock response to uncertainty and they can use it as an excuse to avoid implementing costly measures or to buy time.
The ethical duty of the communicator in this area is difficult to ascertain but in general there was a call to deal with uncertainty as a common problem and a common responsibility. This could include using better ways to define uncertainty in terms of identifying sources and implications for decision making (Wardekker et al., 2008) . It could also involve tailoring the communication to the users and progressively disclosing information depending on its relevance to target audiences. One researcher suggested that a better cultural understanding of uncertainty was needed, which could include reframing uncertainty to make it less negative, for example in terms of possibility.
Jeopardizing Objectivity and Neutrality
Basic research is of course very, very useful and the base for everything but it's not so well understood by a wider public. And it's not so appropriate for making a point in terms of policy. (Policy-maker) The issue of commissioned research and the implications for maintaining objectivity and neutrality has already been raised. In terms of roles and responsibilities of researchers these can be muddied when taking on consulting roles which can happen with commissioned research. Researchers were aware of the need to strike a balance between gaining the advantages of working close to policy in terms of accessing data and understanding policy relevance, while not becoming too embedded.
The potential for bias in pure science was also highlighted in terms of selecting or referring to one voice from the research field. Science communicators have an ethical responsibility to represent all views in the field and critically analyze them equally. This can be difficult when policy-makers want one overarching view rather than the multitude of voices that often makes up the academic debate.
Science and technology enjoy a prominent role in our concepts but this can be misused. If you use one quote from an article there might be another quote from another article that contradicts this fact. So if you want support unilaterally and if you want to be biased you can use some arguments and ignore or silence others. (Policy-maker) It was mentioned that, whether research is commissioned or not, the scientific processes are not watertight. This was particularly aimed at statistical analysis but also modeling which can be repeated with different data or variables until an acceptable answer or solution is found. This relies on researchers and communicators to work within ethical boundaries of using and communicating statistics and models.
Well at the moment everyone calls for numbers, numbers, numbers. It seems common sense is just not good enough. So good numbers are always useful even though I ask the question that you might find other numbers if you continue looking. I am quite concerned about that because I think statisticians can turn anything round and it's perfectly scientifically sound. (Policy-maker) Lastly, several researchers mentioned the possible effects of the need for researchers to demonstrate impact on policy. In many areas of environmental research, the impact agenda is likely to make research more aligned with policy-makers' needs but it also runs the risk of putting research in the pocket of policy and potentially exacerbating the ethical issues in this area. This requires honesty and good ethical decisions from researchers and science communicators about the drivers of their work.
Public Support Being Ahead of the Evidence-base
Both policy-makers and researchers highlighted the importance of public opinion. As would be expected, the public is a powerful driver of policy and it was generally agreed that communicating to the public alongside policy can help ensure impact. What is more difficult are issues where public support is in fact "ahead" of the science, i.e., the strength of public opinion is not matched by the strength of the evidence-base. It tends to occur with subjects that make intuitive sense, such as improving green infrastructure or recycling plastic waste. These are also relatively new areas of research where impacts are not well-known. Communicating research in these areas can involve making an ethical decision between allowing policy to take action when the evidence-base is relatively weak or postponing action in an area where delays could be detrimental. There may also be ethical dilemmas for researchers and communicators in terms of conducting expensive research where there is already enough public concern to warrant policy action without any further evidence.
In some areas I think that the level of public concern exceeds the level of scientific information and possibly the public feels that policy's desire to act is because the policy is based on science but probably it's just driven by public concern. (Researcher)
MISINTERPRETATION, MISCOMMUNICATION OR MISUSE?
All participants agreed on the importance of dialogue between science and policy to prevent misinterpretation and/or miscommunication. Good dialogue has also been highlighted as a means to negotiate many of the ethical dilemmas faced at the science-policy interface such as communicating uncertainty and clarifying science-policy concepts. Many participants proposed that an intermediary can play a valuable role in this process.
Misuse of research is a different concept and assumes that the fault lies with the policymaker. However, if researchers and science communicators are aware of the potential for misuse (whether conscious or not) they can put precautions in place. One researcher suggested that it is a matter of gauging whether research could be taken the wrong way and making an ethical decision to present it face-to-face to reduce the risk.
A more subtle misuse of research can occur through focusing on one result at the expense of others or focusing on the lack of a result. For example one researcher remarked upon a policy-maker concentrating on the lack of patterning in the global distribution of microplastics as a justification to not invest in further monitoring.
Several policy-makers and researchers spoke of science being used as a power tool between different departments or viewpoints. In most cases this was seen as inevitable and, as one researcher said "it's part of the game," but the ethical question is whether to draw attention to that game.
I mean that's part of the game. You find yourself part of the society because we are and our knowledge is being used and misused. Misuse in our own terms. If it is used to empower relationsit often is-what you see is that politicians often reframe scientific knowledge in a way to be used as a power instrument. And that's also part of the game-you cannot prevent that. Scientists are always anxious about that but you cannot prevent it. The only thing that you can do is be as transparent as possible in the way you report your science and also make your values very explicit. (Researcher)
ISSUES WITH MULTI-DISCIPLINARY AND CROSS-SECTORAL RESEARCH
The research identified several advantages to working across disciplines in terms of providing the bigger picture, but if more than one policy sector is involved, the responsibility to act on the research findings can fall between the gaps. There has been a call for more integration and joined-up working but as one policy-maker said, "we are aware of the importance of integration so we know the good theory but there's still an enormous inertia to get this into practice." This means that for communication to be effective it not only has to reach different departments but ensure they are hearing the same message. This deepens the role of communication to one of negotiation and liaison, which can mean science communicators are caught in the middle of disagreement and conflict. If negotiation is beyond the scope of their skills then it is their ethical duty to not take on this role.
Some participants also mentioned problems that arise when departments or bodies that commissioned research are disbanded. This occurs mostly at a national level when a new government has been elected. However the European Commission has cycles of power and one policy-maker called for a supra-ministry for sustainability or green economy which remains in existence, regardless of who is in charge.
"BLINDSPOTS OR DELIBERATE BLINDNESS"
Many of the participants related experiences of research being ignored or shelved. Some believed this was because the implications of the research were just too difficult for policymakers to take on board and that policy-makers prefer business-as-usual which involves fewer risks.
In other instances it appears that the research findings do not fit with policy. Even with commissioned research, the policy agenda can change, especially when projects are long-term.
If it's not ideologically in line with what policy-makers want to do then it doesn't stand a chance. I've done commissioned research where the policy has come out before the research has gone in. And then the research has been put on a back shelf somewhere in the depths of the website. (Researcher) Researchers had a sense of inevitability around this issue, saying it was "just politics" or "you win some you lose some." This raises the question as to what is the ethical responsibility of communicators to continue putting the research on the table, especially if the funder appears disinterested or the policy window has been missed.
CONCLUSIONS & RECOMMENDATIONS
The research highlighted several ethical issues and dilemmas associated with communicating research to policy-makers in the environmental sector. Nesbit's (2009) work on the ethics of framing science provides four valuable guidelines that are applicable in this setting. Using the current research findings these are built upon and expanded below.
• Emphasize dialogue and the exchange of perspectives, rather than traditional top-down approaches to communication. This is line with the move away from the deficit model of science communication to a model that encourages engagement with audiences (Nisbet & Scheufele, 2009 ) and helps to ensure concepts are fully understood. For commissioned research this should occur before the start of a project to jointly decide the research question and continue beyond its completion to ensure adequate communication of final results.
• Effectively and transparently communicate the value that guides a policy decision. In the environmental field a new type of research is developing that aims to integrate natural sciences with social sciences by not only collecting stakeholders' views, but gathering local knowledge and insight into complex issues. By streamlining values into the scientific procedure this improves transparency. As Sarewitz (2013) said, "the boundary between the natural and the social sciences has blurred.…For contentious issues such as climate change, natural-resource management and policies around reproduction, all science is social science" (p. 2). However this trend also heightens the ethical responsibility to remain objective and not favor one group over the other.
• Maintain accuracy in communication and respect the uncertainty that is inherent in scientific research. Wardekker et al. (2008) suggest uncertainty information should be tailored to the users and there should be some communication of the implications of uncertainty, which was also highlighted in this study. There may be issues around managing expectations from science and research so that it does not promise more than it can deliver.
• Avoid the use of provocative framing to define or appeal to political parties, leaders or departments. Scientific research is open to misuse and communicators can get caught between inter-departmental issues. There is a responsibility to be aware that this can occur and, when possible, take precautions to limit misuse.
• Consider different policy audiences and communicate at the appropriate level. This study suggests a very general three-tiered classification of audiences: policy officers, policy deciders and politicians. These all require different forms of communication, which should not be add-ons to the research but streamlined into the research process (see Fig. 2 ). This multi-layered onion-like model of communication also provides a means to connect between layers and refer to them for further information on the research itself and on other issues such as the limitations and uncertainty. However, the responsibility of deciding what is lost between the layers to make the information digestible lies with the communicator. • Lastly, work within the boundaries of skill sets. This applies to many professions. In the case of science communicators, it involves being honest about knowledge levels but also being transparent about diplomacy and management skills when working as intermediaries, either between science and policy but also between policy departments and institutes.
